Abstract. If the Czech Republic is to maintain its competitiveness with advanced economies and a stable economic growth, it cannot do without one of the most important sectors of the national economy -the construction industry. The support of national construction contracts, complying with building legislation, the favorable conditions for the operation of construction companies, a support for BIM must become the state's priority; BIM is currently considered as a revolution in the construction industry. But the construction, as well as other industrial production, cannot be done without technically educated people. Although the demand for technical graduates has long outpaced the supply, the technical universities are unable to meet the needs of the labor market. In addition, the number of college technicians is declining each year. It is estimated that 70,000 workers are missing today in the Czech industry. The lack of technicians may have a very negative impact on GDP and the growth of the Czech economy. There are a number of reasons to not initiate the process of implementing BIM yet, but if the current trend is not reversed as soon as possible, the Czech Republic will become less competitive in the global economy and dependent on foreign knowledge and foreign technology.
Introduction
The construction industry is one of the most important sectors of the economy, both in terms of GDP and employment. In Europe, the construction industry is one of the largest in the economy -it employs about 12 million people and accounts for almost 10 % of GDP [1] . Therefore, the construction output is considered to be one of the important indicators of the economic development.
The construction industry is practically the only sector in the current Czech economy, through which the state (regions, municipalities) can directly (with the public investment and the construction contracts) promote the dynamics of the economic growth and employment. Investment only creates new jobs. Construction work (construction of new buildings, roads, etc.) stimulates GDP and, as one of the main factors, contributes to the growth of the whole economy.
Through the so-called multiplier effect, the building industry has an impact on the demand for products of the other sectors and services. It is estimated that the value of the multiplier effect in the Czech Republic currently stands at 3.2 to 3.5, which means that the reduction in the number of workers in the building industry by one worker will cause a loss of employment of 3.2 to 3.5 employees in other sectors. From this point of view, the reduction of public investment in construction works has a very negative impact on unemployment and the related performance of the whole economy.
With a lack of investment, especially the public contracts, the Czech construction has been struggling for several years. According to the data from the Eurostat, the Czech construction sector declined by 5.8 year-on-year in 2016, its performance was the eighth worst of all 28 countries of the EU. A drop of 9.6 registered the building industry in Lithuania, a similarly unfavorable result -10.9 Slovakia, the worst was Hungary, Latvia, Slovenia and Bulgaria with almost a fifth decline [2] (See Table 1 ).
Construction output in the year 2017 increased by 3.5 year-on-year after working-day adjustment, excluding netting, by 1.7 %. The year 2017 was less than two business days compared to the previous year. Construction output increased year-on-year by 5.0 (contribution + 3.4 pp), while construction engineering recorded a year-on-year decrease in construction output by 5.7 (contribution -1.7 pp). However, with the lack of investment, especially public contracts, the Czech construction industry is still struggling.
Many design and construction companies are now looking to hire staff with BIM-based knowledge in response to meeting the growing demands of the profession with belief that graduates with knowledge of BIM need more practice [3] . In spite of knowing that 45 % of the engineers are aware of BIM, many universities are still not initiated the process of implementing BIM. The slow construction industry is the biggest break of the Czech economy. A slow approval procedure and a long construction permit are the leading causes. Getting a building permit for larger projects takes several years. In the global comparisons, the Czech Republic has been placed annually in unfriendly places. Improving of the situation is expected with an amendment to the Building Law, which should shorten the process.
Materials and methods

BIM as a competitive advantage
In order to remain competitive on the market, construction companies must ensure they keep up with the latest technical and technological developments. In the field of building construction, these are, for example, technologies and materials for the construction and operation of so-called green or smart buildings, while in the transportation infrastructure of the construction industry this can include transport infrastructure with minimal negative impacts on the environment.
As the practice confirms, usage of the BIM for processing the construction work is a significant competitive advantage for businesses. They have gained new tools for visualization, coordination, early analysis of solutions, and more.
In some countries (the UK, Spain, Denmark, Finland, Norway, the Netherlands, ...), BIM has become an obligatory part of industry standards for building design. The use of BIM also becomes an obligation in the implementation of over-the-threshold public construction contracts (so-called BIM mandate). For the EU Member States, recommendations for the modernization of public procurement rules in the construction and transport sector [5] of January.
BIM was defined by [6] as "a verb or adjective phrase to describe tools, processes, and technologies that are facilitated by digital machine-readable documentation about a building, its performance, its planning, construction, and later its operation."
BIM's application to Czech construction is a solution to how businesses can streamline their workflows and shorten the construction time. Implementation of BIM leads to increased efficiency of work of all stakeholders in the construction work, i.e., designers, architects, statics and construction engineers. Expensive 3D models make it easy to communicate with investors, developers or building managers. Most problems and ambiguities can be solved with the use of BIM tools at the very start of collaboration, when all stakeholders are involved in designing. All parties have immediate feedback, and the whole process leading to construction accelerates. BIM is a tool that enables qualified technicians to execute building projects more accurately, faster, more economically and on time.
A skilled labor force has always been and is still a pillar of the Czech economy. For construction, this is double. A major problem today is the age of workers in the development of manual work as well as managers, the period is steadily rising. Implementation of the BIM technology requires a change of mindset, working with the intelligent 3D BIM model puts higher demands on software and hardware than with traditional 2D CAD procedures. Implementation of BIM requires young, technically educated people, who are interested in new technologies, who want to develop professionally and who want to try new things. Companies have problems to find such people.
Results and discussion
Issues and barriers in adoption of BIM
Technical universities are facing misconceptions about the reality of BIM and its overall application, which is considered as the biggest hurdle in its adoption. In addition, to the lack of availability of people with the knowledge to teach it as a new technology, not only to training students in BIM software. Also, poverty of BIM resources and learning of BIM are not yet identified as part of the teaching plan at so many of these universities [7] .
Lack of Students at Technical Schools
Currently, the situation in the Czech Republic is unfavorable. There are people lacking across all technical disciplines on the labor market, as well as in technical schools (vocational schools, secondary professional schools, and technical universities). The main cause is the demographic development, which results in the population decline of today's young generation, in the nonconceptual system of education in the Czech Republic, the high number of private schools and poorly defined limits of the number of accepted applicants. Thanks to all these factors, the number of secondary school graduates in 2008 coincided with the number of available capacities at universities. Due to the current system of funding for universities, it was in their interest to fill every vacancy. Over the past decade, universities have received nearly 70 % of all graduates. This increase is evident from Fig. 1 .
At technical universities, where the candidates' interest in the long term is significantly lower than in the case of the humanities, admission tests have become almost a formal matter. Without the need for more effort, without selection and limitations at the technical universities, nearly all of the applicants are registered.
The largest increase in university students in the Czech Republic is apparent from 2001 to 2010, almost doubled, and followed by the annual declines. Decreases in the number of students in various fields are recorded in Table 2 .
Since 2010, the number of students of technical sciences, manufacturing, and construction has been decreasing every year. This corresponds to the development of the total number of university students (Bachelor, Master and Doctoral Studies) in the Czech Republic. While in 2010 about 86 thousand students studied technical sciences at Czech universities (public and private), in 2017 the number of students dropped to about 65 thousand (see Table 2 ). Source: MSMT (http://www.msmt.cz/vzdelavani/skolstvi-v-cr/statistika-skolstvi/data-o-studentechpoprve-zapsanych-a-absolventech-vysokych) [8] As it can be seen from Table 1 , the highest number of university students enrolled in 2010 in the fields of economic and technical sciences. These branches show the biggest drops of students in the following years.
Lack of Czech students at technical universities is increasingly being replaced by students from abroad. Most often they are students from Slovakia, Ukraine or Russia. Their share in the total number of students of technical sciences, manufacturing, and construction increased significantly and continuously from 2001 to 2017, from 2.6 % in 2001 to 11.4 % in 2017.
In order to mandate the BIM technology, it is critical to enhance the professionals' skills within the construction industry by integrating BIM early in the curriculum [9] . There is thus an increasing need for students, professionals and engineers to not only know the big important role the BIM plays in the AEC industry, but more importantly, to be aware of the necessity to be trained in adopting BIM into their work environment.
Conclusions
1.
A similar trend as in the Czech Republic can be observed throughout Europe. Only 15 % of young Europeans head into technically oriented secondary education. Similarly, the interest in the study of technical disciplines in the US is long-term low.
Thousands of students
2. The opposite trend is shown, for example, by China and Indonesia, where about 3/5 students are devoted to science and technique. 3. If this trend does not change in the Czech Republic, if we do not begin to engage more intensively students and graduates in the fields of technical sciences, manufacturing, and construction, the Czech Republic will become heavily dependent on foreign knowledge and foreign technologies. 4. At the time, when we are talking about knowledge society, it is a loss of competitiveness on an international scale. These are the fields that are the most important for science and technology in terms of human resources.
